OBJECTIVE: To outline an intervention approach to childhood and adolescent obesity prevention and treatment, that will systematically facilitate effective communication, provide long-term social support and access to resources, that may be accessed proactively or on demand. Furthermore, this approach operates in an environment that involves all critical parties: child/adolescent, family-unit, physician and allied health professionals. SYSTEMS THINKING APPROACH: The objective is to bring together all key stakeholders and consider the interrelationships among them as a common process. In a managed care setting, this may be accomplished by optimizing the contributions of care delivery, health promotion and information systems. SETTING: A not-for-pro®t, community governed Managed Care Organization (MCO) in the Midwestern United States. Telephone-based, centralized services facilitate a process of access, communication, documentation and intervention implementation. CASE STUDIES:Two case studies are presented as examples of how access is obtained, the intervention is tailored to individual needs, communication is established, documentation is organized and long-term support is facilitated. CONCLUSIONS: A systems thinking approach to obesity prevention and treatment in youth has great potential. In a MCO setting, such an approach may be implemented, since integrated health care delivery systems may allow a common process to be established that can bring together all key stakeholders.
Introduction
Obesity has been recognized as a major public health issue. It is a multi-disciplinary problem with both genetic and environmental causes. 1, 2 Obesity adversely impacts on health, through a variety of associated comorbidities, involving the pulmonary, cardiovascular, endocrinological and skeletal systems. In addition, negative social and psychological implications have been associated with obesity and overweight. 3 Childhood and, in particular, adolescent obesity is associated with overweight in adulthood. 4, 5 Behavioural patterns established in childhood and adolescence tend to persist into adulthood and are subsequently dif®cult to modify. In fact, treatment of obesity for adults has been shown to be dif®cult and largely ineffective. 6 Furthermore, over the course of the past 10 ± 20 y, prevalence of overweight in children and adolescents has been increasing. 7 A secular trend in the worsening of cardiovascular risk for youth, associated with this increasing prevalence, has been documented as well. 8 Therefore, prevention and treatment of childhood and adolescent obesity is desirable in order to mitigate obesity impact on morbidity in both youths and adults.
Yet, effective interventions targeted at this population are limited. Clearly, there is an increased need for the design of effective interventions for primary prevention, as well as treatment approaches for obesity and overweight in youth. Ideally, such interventions would involve the family unit, the physician, the behavioural health professional (that is, nutritionist, exercise scientist, health psychologist), and the childaadolescent. The interventions would need to target key success factors for long-term maintenance of healthy weight. These factors include frequent intervention visits, inclusion of parents in the treatment plan, strong social support, regular physical activity, dietary interventions and long-term adoptions of a healthy lifestyle, supported by the family unit. 9, 10 The prevention and treatment of obesity and overweight in youth, should emphasize the prevention of excessive weight gain, so as to allow linear growth patterns to offset increased weight gain velocity. In order to create such interventions, unique and innovative approaches are needed that will bring together the childaadolescent, the family unit, the physician and the behavioural health professional, in an environment that facilitates effective communication, provides ongoing support, ensures access to resources and allows for action steps to be initiated proactively.
The purpose of this article is to outline the process of a systems thinking approach to childhood and adolescent obesity prevention and treatment, in a managed care setting. At the core of this process, a telephone-based intervention staff provides communications, counseling, documentation and linking functions.
The`Systems Thinking' approach
The complexity of obesity-and overweight-related issues, makes it a dif®cult problem to solve with any one speci®c strategy. However, approaching the problem of obesity from a systems thinking perspective 11 allows for the seeking of solutions using a variety of resources, methods, behaviours, tools, theories and principles. All these approaches are oriented towards identi®cation of interrelationships among key stakeholders, behaviours, data and information sources, and dynamics in the overall process. It is the intent of systems thinking to bring all these interrelationships together and consider them as a common process.
A systems thinking approach to population health improvement, in a managed care setting, has previously been described by Pronk et al. 12 In this approach, a population health improvement cycle provides a framework, from which interventions may be systematically provided to speci®c populations. In order to ensure interventions are delivered effectively and ef®ciently, useful information and speci®c resources have to be made available to all key stakeholders in the process, while remaining sensitive to privacy and con®dentiality issues. 13 For the childhood and adolescent obesity model considered in a managed care delivery environment, these stakeholders would include the childaadolescent, the family unit, the physician and the managed care organization (MCO). Hence, a systematic and integrated means of linking data and information is critical to this effort. This type of intervention Ð one designed to reduce the health risks associated with obesity Ð can be effectively accomplished in a MCO setting, where the effort may be coordinated via centralized services, facilitated by health promotion staff, coordinated via physician-based care plans, and monitored using sophisticated databases.
Integrated care delivery systems
Integrated care delivery systems have the potential to bring together the variety of methods, tools and principles needed, to systematically provide appropriate interventions, designed to prevent and treat obesity in children and adolescents. In many cases, MCOs operate as integrated care delivery systems, that have the capacity to systematically identify individuals with obesity-related risk factors and target interventions and treatments tailored to the needs of the individual patient. Tools to do this include sophisticated databases, with acceptable sensitivity and speci®city to be clinically useful, 13, 14 health risk appraisals and techniques, such as phonebased counseling programs 15 that are designed to tailor the treatment to the individual. 13 Furthermore, additional resources include the clinical care delivery system, as well as centralized health education and behaviour change support. In this environment, the population of interest can be assessed, the individuals with the risk factors of interest may be identi®ed, and the interventions may be provided proactively as well as reactively. These three factors provide the framework needed to implement a systems approach to population health improvement.
Assessing the population
At HealthPartners, a not-for-pro®t, community-governed MCO in the Midwestern United States, the systems approach to population health improvement has been initiated. 12, 13 Assessments of health risks are part of a variety of population health-related programs that provide ongoing information regarding the prevalence of behavioural risk factors, health-related trends and risk factor demographics. This effort includes collection of childhood and adolescent obesity-related information, where applicable and appropriate. In addition, data is gathered around other issues related to the environment in which the children behave (for example, access to indoor facilities for physical activity and sports during the winter months), health behaviours and health status (for example, television-viewing behaviour, self-perceived physical ®tness status, anorexia and bulimia prevalence rates of children and teens, etc.), school-related policy changes (for example, changes in physical education curricula for children and teens) and other pertinent information.
Based on the assessment of the population, needs may be identi®ed to provide the most appropriate set of resources to address the issue of childhood and adolescent obesity. On the individual basis, patients may access these resources via a variety of entry points, including the health care clinic, school, or via the home. Once entered into the system, a closed-loop process allows resources to be shared with the patient, their family, as well as the health care providers. Other process stakeholders are kept informed and updated as needed.
Identifying the individual
Identi®cation of individuals who may bene®t from risk reduction and health improvement programs, may occur based on 1) clinical grounds at the physician's of®ce, 2) health risk assessments completed, 3) screenings that occur in school settings, or 4) via creation of biological and behavioural risk pro®les in a speci®ed population for whom data is available in clinical care delivery databases. 13 Patients can access the system via self-, parental-or clinic-referral. Once in the system, ongoing assessment of health status, health risk, readiness to change behaviour and lifestyle 16 and medical history, allows interventions to be tailored to the unique needs of the individual patient.
Providing the intervention
Interventions are provided in the clinic, via the mail, in class settings, and via phone-based programs drawing on expertise in health education, exercise science, 16, 17 nutrition science, 18 behavioural sciences and others. Readiness to change one's behaviour 16 and biological and behavioural risk factors, are also taken in consideration. Interventions are designed to address the success factors outlined above. In the treatment of childhood and adolescent obesity and overweight, as well as other issues related to weight concerns, the involvement of family members is actively pursued. Progress notes related to the interventions are documented, and communication is established between the clinic and allied health professionals in both electronic and paper-based formats, that are subsequently captured in the individual's medical record. 12 Thus, chances for successful outcomes are optimized.
Below, two case studies are presented that describe the closed-loop systems approach using a telephonebased intervention, called the Partners for Better Health Phone Line program. 15 Access into this system comes from multiple entry points, and all participants in the process are kept informed via regular updates and ongoing documentation of intervention steps. Figure 1 outlines the overall systems process¯ow, for addressing childhood and adolescent obesity related issues using the Partners for Better Health Phone Line.
Case studies
Case study number 1
After reading a HealthPartners' publication, a girl aged 12 y decided to call the Partners for Better Health Phone Line, because she wanted to lose Figure 1 Systems process¯ow loop using a telephone-based counseling center as a coordinating and facilitating entity.
Systems approach to obesity, prevention and treatment NP Pronk and J Boucher weight. Using a standardized pediatric weight management screen and assessment tool, medical history, present lifestyle practices and readiness to change, information was assessed by a registered dietitian and a health educator. Her height was 1.52 m, weight was 68.0 kg and her body mass index (BMI) was 29.3 kgam 2 . On initial contact, she was assessed at action stage for physical activity and exercise, because she was already engaging in activities such as walking and playing soccer at least three times per week. 16 She was assessed at the preparation stage for normalized eating (eating three meals per day and snacks as needed), since she was skipping breakfast. Lack of family support around weight management issues was also identi®ed.
As a result of this reactive intervention, a tailored weight management plan was outlined between the patient and the telephone counseling staff ± the registered dietitian and the health educator. Appropriate behaviour-change goals were set, based on the patient's readiness to change, stage-matched education materials were mailed to reinforce the desired behaviours and follow-up intervention plans were outlined. The patient was referred back to her clinic for a one-to-one counseling session with a registered dietitian and her family, to address family nutrition issues, 18 and phone follow-up was scheduled to assess progress on goals. The intervention was documented electronically and a paper copy was forwarded to the patient's medical record and the patient's primary care provider. All stakeholders (adolescent, parents, physican, and the MCO) were involved at some level in the intervention process and outcome. By closing the loop, ongoing communication may occur that promotes continuous reinforcement of positive behaviour changes and identi®cation of high-risk behaviours early on.
Case study number 2
A primary care provider referred a mother concerned about her daughter's weight gain, to the Partners for Better Health Phone Line, to receive tailored information about weight management program options. Using a standardized pediatric weight management screen and assessment tool, the registered dietitian was able to assess, via the mother, the patient's (daughter) health status, health risks and medical history information, necessary to determine appropriate interventions. The patient received care from a psychologist for depression; weight gain was attributed to medications and diagnosis. The patient's height was 1.55 m, she weighed 72.6 kg and her body mass index (BMI) was 30.2 kgam 2 . Since the initial contact person was the mother, not the actual patient, lifestyle behaviours were more dif®cult to assess.
As a result of this proactive intervention initiated by a member of the family unit and recommended by the primary care provider, an initial weight management plan was developed with subsequent interventions planned. Educational materials on group weight management programs (designed to engage family members in the process) were mailed, phone follow-up was scheduled with the daughter to assess her readiness to change lifestyle behaviours and the family was referred back to their clinic for a counseling session with a registered dietitian to address nutrition issues identi®ed.
Again, the intervention was documented electronically and a paper copy was forwarded to the patient's medical record and the patient's primary care provider. All stakeholders (childaadolescent, parents, physican and MCO) were involved at some level in the intervention process and outcome.
General discussion
The application of this systems thinking approach to prevention and treatment of obesity and obesityrelated conditions in children and adolescents, shows great promise in effectively reaching out to a greater number of children and to enhance the coordination of care. As outlined above, the interventions are provided using collaborative care teams that include clinical care providers, health psychologists, health educators and dietitians. The phone-based counseling unit provides care coordination among all the participants in this process, as well as a substantial portion of the weight management intervention. Most of the telephone-based intervention experience to date has been with adults. Preliminary outcomes for this approach in adults have been very encouraging. Sessions are, on average, 15 min in duration, provided approximately 10 times over the course of six months and result in a 6.5 kg weight loss. 19 It should be noted, however, that for children and adolescents, weight loss per se, may not be the focus of the intervention. Rather, the intent may be to connect the critical elements for successful progress with the childaadolescent, among all the stakeholders in this process. This would allow for support systems to be established and appropriate and realistic goals to be set and achieved. The approach can only be successful, however, if con®dentiality, privacy and mutual trust, can be established and maintained. Policy development that may allow this objective to be achieved includes: 1) documents interactions between providers and patients in the medical record (thereby safeguarding con®dentiality), 2) uses appropriate means to invite patients into interventions and connect them with support systems, 3) includes an assessment of the willingness to engage in two-way communications around health improvement, 4) requests for preapproval for follow-up contact and the pursuit of long-term, ongoing relationships, as opposed to sporadic acute interactions. MCOs with access to de®ned populations, may play a signi®cant role in initiating, implementing and sustaining a process, such as the one outlined above. The systems thinking approach may be applied to a variety of audiences and interventions, with appropriate tailoring of the various components involved.
Conclusion
New, innovative approaches to obesity prevention and treatment in youth, that follow a systems thinking approach, have the potential to address success factors in an environment that facilitates ongoing communication, access to resources and appropriate documentation. Early implementation results, indicate this process works. Critical to this effort is the inclusion of all key stakeholders in the process, to ensure that effective and ongoing communication is facilitated. It will be important to safeguard the individual's rights to con®dentiality and privacy, and to maintain a respectful environment in which successful behaviour change may occur.
